We study by numerical simulations on a lattice the behaviour of the gauge-invariant twopoint correlation functions of the gauge field strengths across the deconfinement phase transition.
Introduction
Gauge-invariant correlation functions of the field strenghts in the QCD vacuum play an important role in high-energy phenomenology and in models of stochastic confinement [1, 2, 3] . Recently, a determination of such correlators at zero temperature has been done on the lattice, in a range of distances from 0.1 to 1 fm [4] . The technique used to make the computation feasible is a local cooling of the configurations: this procedure freezes local fluctuations, leaving long-range correlations unchanged. In this paper we determine the behaviour of the correlators at finite temperature for the pure-gauge theory with SU(3) colour group and in particular we study their behaviour across the deconfining phase transition. The motivations to do that stem from Refs. [5, 6, 7] .
Notation
To simulate the system at finite temperature, a lattice is used of spatial extent N σ ≫ N τ , N τ being the temporal extent, with periodic boundary conditions. The temperature T corresponding to a given value of β = 6/g 2 is given by
where a(β) is the lattice spacing. From renormalization group arguments,
where Λ L is the fundamental constant of QCD in the lattice renormalization scheme: its value, extracted from the string tension [8] , turns out to be about 5 MeV. At large enough β, f (β) is given by the usual two-loop expression:
for gauge group SU(3) and in the absence of quarks.
The gauge-invariant two-point correlators of the field strengths in the QCD vacuum are defined as
where G µρ = gT a G a µρ is the field-strength tensor and T a are the generators of the colour gauge group in the fundamental representation. Moreover,
with A µ = gT a A a µ , is the Schwinger phase operator needed to parallel-transport the tensor G νσ (0) to the point x, so to make D µρ,νσ (x) a gauge-invariant quantity. At zero temperature, that is on a symmetric lattice N σ = N τ , they are expressed in terms of two independent invariant functions of x 2 , called D(x 2 ) and D 1 (x 2 ), as follows [1, 2, 3] :
At finite temperature, the O(4) space-time symmetry is broken down to the spatial O(3) symmetry and in principle the bilocal correlators are now expressed in terms of five independent functions [5, 6, 7] ; two of them are needed to describe the electric-electric correlations:
where E i = G i4 is the electric field operator and
. We are considering the Euclidean theory.
Two further functions are needed for the magnetic-magnetic correlations: 8) where
ε ijk G ij is the magnetic field operator.
Finally, one more function is necessary to describe the mixed electric-magnetic correlations: 
Results
We have determined the following four quantities Finally, we have also measured the mixed electric-magnetic correlator of Eq. (2.9). When computed at equal times (u 4 = 0), this correlator turns out to be zero both at zero temperature and at finite temperature. This is because the function D Our results can be summarized as follows:
(i) In the confined phase (T < T c ), until very near to the temperature of deconfinement, the correlators, both the electric-electric type (2.7) and the magnetic-magnetic type (2.8), are nearly equal to the correlators at zero temperature [4] : in other words,
(ii) Immediately above T c , the electric-electric correlators (2.7) have a clear drop, while the magnetic-magnetic correlators (2.8) stay almost unchanged, or show a slight increase. 
